Command takes a businesslike approach to providing day-to-day airlift of high-priority cargo to users around the world. Analysis of the task includes a linear programming model for developing routes and assigning aircraft. Simulation analysis of the linear programming results assures a schedule that balances dual goals of efficient use of planes and timeliness of delivery. This two-phased approach has been used successfully in a number of analyses.
Channel requirements are not served by point-topoint connections, but rather are imbedded in a system of routes which serve many channels simultaneously.
Efficient use of the transportation resource precludes direct connections between locations. Two of the conflicting goals are the need to fully utilize the planes and the need to serve the customers on a frequent basis to give them timely movement of goods and personnel. The simulation model described here is one tool in balancing the goals of utilization and timeliness.
MODEL INPUTS
The channel simulation model (CARGOSIM) is written in SIMS CRIPT 11.5 as a discrete event model. The significant inputs to the model are shown in Figure 2 . Hence the simulation provides separate statistics for the fust leg and the entire route.
Although an extreme example is shown here, the route from Norfolk, VA to Rota Spain (LERT) and on to Sigonella (LICZ) is basically satisfying several frequency requirements.
Its utilization is significantly worse than the other routes but would be poorer if the frequencies were serviced with individual routes.
A direct measure of plane utilization by type is also reported. This represents a time-weighted average over all the routes flown by a pmticular aircraft type.
Commercial as well as military aircraft are examined. These statistics highlight underutilization of planes due to the types of routes they are assigned to. For instance, the C-5 and B-747 provide enormous capacity and tend to be used over main trunk routes in an outand-back fashion. They typically have good utilization because of this.. Smaller aircraft fly more complicated routes where it can be difficult to achieve high utilization, They move farther out into the system and as they go they drop off cargo decreasing their load. There is typically a net outflow of cargo from CONUS which means that the planes become progressively more With total cost as the only measure of merit, RS3 was the clear choice with RS2 splitting the difference between RS3 and RS 1. Although cost is important, the prime objective of the channel cargo system is satisfactory customer service with the most efficient airlift operations. The CARGOSIM channel simulation was used to determine the degree of service each proposal afforded.
The simulation proved all three proposals met the basic requirements of moving all of the cargo and meeting all of the validated frequencies.
The fwst notable difference was in the utilization of the planes and the routes. RS 1 proved to be the least efficient in this respect. RS2 had a high degree of f~st leg utilization but a lesser degree of overall route utilization.
RS3 had the best overall route and plane utilization. Table 2 shows one route utilization ex~ple of the difference between RS2 and RS3. RS3 chose to use ten total C141 missions instead of RS2'S eight C141 and two C5 missions. This alone is a cost savings because the C5 is roughly two times more expensive to fly than the C141.
There is more cargo for Thule than Sondestrom, therefore the linear program chose to fly this relatively short direct route to Thule more often with a C141 and save the C5 flying hours for some other better utilized route. (UMMIPS) standards. These standards are the maximum acceptable time a piece of cargo should be in the channel airlift system. These standards are set to assure cargo not moving over a validated frequency still moves in a timely manner (instead of having it sit in a warehouse until enough cargo to fill a plane exists). The longer the distance or more remote the destination is, the longer the time standard.
Comparing these UMMIPS standruds to the simulation output was the final task of this analysis. Summing the waiting and travel times of a specific channel pair gives a suitable number to make the UMMIPS comparison.
Both RS 1 and RS2 did better than or met the set standmds. RS3, which up to now was the most efficient proposal, met a large percentage of the standards but failed to meet standards for some of the more remote or distant locations. 
